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Supplementary Table S6. Proposed Equations for the Transformations of PFASs
Electrochemical oxidation, the PFCA example
1. Radical formation on BDD surface C7F15COO
-/C7F15COO
 + e- S1
H2O/
OH+H+ + e- S2
2. Mineralization C7F15COO
/C7F15
 + CO2 S3
C7F15
 + OH/C7F15OH S4
C7F15OH/C6F13COF +H+ + F- S5
C6F13COF +H2O/C6F13COO- + 2H+ + F- S6
Repeat Equations (S1)–(S6)
Electrochemical oxidation, PFSA example
1. Radical formation on BDD surface C8F17SO3
-/C8F17SO3
 + e- S7
2. Mineralization C8F17SO3
 +H2O/C8F17 + SO42- + 2H+ S8
Repeat Equations S4–S6
Proposed photocatalysis mechanisms
1. Radical formation CnF2n+1COO
- + (1)/CnF2n+1 +COO- S9a
CnF2n+1COO
- + (2) or (3)/CnF2n+1COO S9b
2. Decarboxylation CnF2n+1COO
/CO2 +CnF2n+1 S10
CnF2n+1
 +OH/CnF2n+1OH S11
3. HF elimination CnF2n+1OH/Cn-1F2(n-1)+1COF +HF S12
4. Formation of shorter-chain PFAS Cn-1F2(n-1)+1COF +H2O/Cn-1F2(n-1)+1COOH +HF S13
Proposed iron photocatalysis decomposition mechanism
C7F15COO
- + Fe3+/[C7F15COO–Fe]2+ S14
[C7F15COO–Fe]
2+ + hv/Fe2+ +C7F15COO S15
Fe2+ +O2/Fe3+ +O2- S16
Fe2+ + OH/Fe3+ +OH- S17
Proposed iron–hydrogen peroxide photocatalysis decomposition mechanism
Fe2+ +H2O2/Fe3+ + OH +OH- S18
Fe2+ + OH/Fe3+ +OH- S19
Fe3+ +H2O2/Fe2+ +HO2 +H+ S20
Fe3+ +HO2/Fe2+ +O2 +H+ S21
H2O2 + OH/HO2 +H2O S22
CHP reaction mechanism
Fe3+ +H2O2/Fe2+ +HO2 +H+ S23OH +H2O2/HO2 +H2O S24
HO2
4O2
- +H+(pKa = 4.8) S25
HO2
 + Fe2+/Fe3+ +HO2- S26
H2O24HO2
- +H+(pKa = 11.8) S27
Proposed persulfate oxidation mechanism
1. Persulfate activation S2O8
2- + hv/2SO4- S28
SO4
- +OH-/SO42- + OH S29
SO4
- +H2O/OH+ SO42- +H+ S30
2a. Sulfate radical scavenging SO4
- + SO4-/S2O82- S31
SO4
- + S2O82-/SO42- + S2O8- S32
2b. Sulfate radical reaction with PFASs SO4
- + PFASs/SO42- + PFASs+ S33
Proposed advanced reduction of PFAS mechanism
1. Cleavage of a-position C–F bond by eaq
- CnF2n+1COOH + eaq-/CnF2nCOOH +F- S34CnF2nCOOH +H2O/CnF2nHCOOH + OH S35
CnF2nHCOOH+ eaq-/CnF2n–1HCOOH + F- S36CnF2n–1HCOOH +H2O/CnF2n–1H2COOH + OH S37
2. Free radical formation (e.g., via UV irradiation) CnF2n–1H2COOH/
Cn–1F2n–1 + : CH2 + COOH S38Cn–1F2n–1 +COOH/Cn–1F2n–1COOH S39
3. Carbene reaction : CH2 + H/CH3 S40CH3 + COOH/CH3COOH S41
Proposed hydrated electron generation and recycle mechanism from iodide ion
1. Formation of caged complex I- +H2O + hv (254 nm)/IH2O* S42
IH2O*/(I
, e-)+H2O S43
2. Radical formation (I, e-)/I + eaq- S44
3. Iodide radical reactions I + I-/I2- S45
I + I/I2 S46
2I2
-/I- + I3- S47
I- + I2/I3- S48
4a. eaq
- consumption: I2 or I3 present eaq
- + I2/I2- S49
eaq
- + I3-/I2- + I- S50
4b. eaq
- consumption: H+ present or low pH eaq
- +H3O+/H S51
5. I- regeneration (pH >8.5) 3I2 + 6OH-/5I- + IO3- + 3H2O S52
(continued)
Supplementary Table S6. (Continued)
Proposed dithionite and sulfite reaction mechanism
1a. Radical formation: dithionite S2O4
2-/2SO2
-(or H2SO3, HSO3
-, SO3
2-) S53
1b. Radical formation: hydrogen sulfide HSO3
- + hv/SO3- +H S54
1c. Radical formation: sulfite SO3
2- + hv/SO3- + eaq- S55
2a. Sulfite radical: oxidant SO3
- + eaq-/SO32- S56
2b. Sulfite radical: reductant SO3
- +O2/SO5- S57
2SO3
- + 2SO3- +H2O/S2O62- + SO42- +H+ +HSO3- S58
SO3
- +SO3-/S2O62- S59
SO3
- +SO3- +H2O/SO42- +H+ +HSO3- S60
Microwave-hydrothermal treatment—effects of pH on sulfate radical
All pHs SO4
- +H2O/SO42- +OH +H+ k < 60M-1s-1 S61
Alkaline pH SO4
- +OH-/SO42- +OH k = 7 · 107 M-1s-1 S62
Microwave-hydrothermal treatment—effects of ZVI on sulfate radical
S2O8
2- + Fe2+/Fe3+ + SO4- + SO42- S63
Electrohydraulic plasma discharge reactor
1. Decarboxylation CnF2n+1COO
- +M+/CnF2n+1COO +M+ + e- S64
CnF2n+1COO
/CnF2n+1
 +CO2 S65
CnF2n+1
 + 2H2O/Cn–1F2n–1COO- + 3H+ + 2F- +H S66
2. C–C cleavage (PFOA example) C7F15COO
- + 2M+/CF3 + C6F12 + COO- + 2M+ S67
CF3
 + COO-/CF3COO- S68C6F12 + 2H2O/C5F11COO- + 2H+ + F- + 2H S69
3. PFOS example C8F17SO3
- +M+/C8F17SO3 +M+ + e- S70
C8F17SO3
/C8F17
 + SO3 S71
C8F17
 + 2H2O/C7F15COO- + 3H+ + 2F- +H S72
SO3 +H2O/2H+ + SO42- S73
Nonthermal plasma–Glidarc
H2O+ e-/OH+H + e- S74
N2 + e-/N(4S)+N(2D) + e- S75
N(2D) +O2/NO +O S76
NO + OH/NO2 +H S77
NO2 +HO2/HNO2 +O2 S78
HNO2 + 2HO/HNO3 +H2O S79
CHP, catalyzed H2O2 propagation.
